WHAT IS CLAIMED IS: 

1 . An epoxy or phenol ic functional 

po ly e s t e r / po lye the r oligomei: or polymer having an epoxy or 
phenolic functionality of greater than 2 and compri s ing 
5 moieties derived from diglycidyl ethers or diglycidyl 
esters , anhydrides and clihydr ic phenols . 

2 . The epoxy or phenol ic functional 
polyester /po lye ther oligomer or polymer of Claim 1 wherein 
the diglycidyl ether is selected from the diglycidyl 

10 ethers of bisphenol A; 4,4' -suif onyldiphenol ; 

^ . 4-oxydi phenol ; 4,4' -dihydroxybenzophenone ; resorcinol ; 
hydroquinone ; 9,9' -bis ( 4 -hydroxypheny 1 ) f luorene ; 
4,4' -dihydroxybiphenyl and 4,4' -dihydroxy-alpha- 
methyls tilbene . 

15 3 . The epoxy- f unc tional polyester /po lye ther 

oligomer or polymer of Claim 1 wherein the diglycidyl 
ester is selected from the diglycidyl esters of 
dicarboxylic acids . 

4. The epoxy or phenolic functional 
20 polyester /polyether oligomer or pol\mrer of Claim 1 wherein 
the anhydride is selected from diglycolic anhydride, 
ciicnioromaieic anhydride, maleic arihydi ^de , sm^c xIi-lc 
anhydride , glutaric anhydride , citraconic anhydride , 
itaeonic anhydride , t e z rabromophthai ic anhydride , phthalic 

2 5 anhydride , tet rahydrophthal ic anhydride , hexahydrophthalic 

anhydride, tet rachlorophthal i c anhydride , 4- 
methylhexahydrophthal ic anhydride , methyl - 5 -norbornene- 
2 , 3 -dicarboxylic anhydride, 1, S-naphthalic anhydride, 
trimilletic anhydride and 1,2,4, 5-benzenetetracarboxylic 

3 0 di anhydride . 
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3. The epcixy or phenolic functional 
polyester /polyether oligomer -or poloimer of Claim 1 wherein 
the anhydride is selected from phthalic anhydride, maleic 
anhydride, tet r ahydrophtha 1 : o anhydride, 
5 4 - me thy Ihexahydropht hal ic anhydr iole , hexahydrophthalic 

anhydride , methyl - ::■ - n o roornene - 2 , : -dicarboxy 1 ic anhydride 
and sue cini c . : mhy d r i de . 

'id The epoxy or phenolic functional 
po lyester /polyether 'Oligomer or polymer of Claim 1 wherein 
10 the anhydride is selected from phthalic anhydride, 

4 - me thy 1 hexahyd r > - ph t ha 1 i c anhydride, t e t r a hy d r o p h t h a 1 i c 
anliydri.de , heoiahyarophtha 1 i c arinycir ide and succinic 
anhydr i de . 

7. The epoxy or phenolic functional 
it polyester /polyether oligomer or pol\mer of Claim 1 wherein 
the dihydric pheiio 1 is selected from 4 , 4 ' - i sopropyl idene 
b i s io h enol ( h i s p h o n o 1 A ) , 4 , 4 ' - < :1 i hy d r o xo r d i p h e ny 1 - 
et hyl me thane , 3,3' - d i hydr oxy--d ipheny Idle thy line thane , 
3,4' - di hydr C'xy - d i pheny " me thy lr>rv>py 1 i:ie thane , 

2 0 4 , 4 ' - dihydroxydi phony ! oxide , 4,4' - d.ihydroxydipheny 1 - 

cyanomethane , 4,4' - d i hydr ijxv -b iphenyl , 

4 , 4 ' - di hydroxyoenzophenone , 4,4' - d i hydroxyd Lpheny 1 

--■■I * ; i i i .-q ^ > ^ *.~\ > ^ -.q ■: t - - i C---1 h-^*z> 

- i - — — _i — — - - - _j - - - - - .i - - ■ - - ^ - 

2,o- d ihydroxynaph: ha 1 one , 1,4' --dihydroxynaphthalene , 
2E catechol, resoroinol and hydroqui no»ne . 

c. The epO'Xy or phenolic functional 
po Lyes ter /polyether oligomer or pol\mer of Claim 1 wherein 
the dihydric phenol is selected from bisphenol A, 
hydroqu inone and mixtures thereof . 

3 0 9. The epoxy or phenolic functional 

polyester; polyether oligomer or polymer of Claim 1 wherein 
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the catalyst is selected from amines, phosphines, 
quaternary ammonium and phosphonium salts. 

10. The epoxy or phenolic functional 

pelves ter ■ polyether oligomer or polymer of Claim 1 wherein 
5 the catalyst is selected from, te t raethylarnmonium 

chloride, t e trae thy 1 ammonium bromide, tetraethylammonium 
iodide, tetraethylammonium hydroxide, tetrad- 
butyl ) ammonium chloride, tetra (n-butyl ) ammonium bromide, 
tetra (n-butyl) ammonium iodide, tetra (n-butyl) ammonium 

10 hydroxide, tetra (n-octyl ) ammonium chloride, tetra (n- 

octyl) ammonium bromide, tetra (n-octyl ) ammonium iodide, 
tetra (n-octyl ) ammonium hydroxide , methyltr is (n- 
octyl ) ammonium chloride, ethyl triphenylphosphonium 
acetate, ethyl tritolylphosphonium acetate, 

15 tetraphenylphosphonium bromide, te traphenylphosphonium 
chloride, and tetraphenylphosphonium iodide. 

11. The epoxy or phenolic functional 
polyester/polyether oligomer or polymer of Claim 1 wherein 
the catalyse is ethyl tri-p-toiyi phosphonium acetate. 

20 12. A process for preparing the epoxy or 

phenolic functional polyester/polyether oligomer or 
polvmer of Claim 1 which comprises branching an epoxy 
resin by (1) reacting a liquid epoxy resin (LER), along 
-with a dihydric phenol, with a cyclic anhydride, in the 

2 5 presence of a catalyst, the cyclic anhydride being 

employed in an amount sufficient to achieve the desired 
epoxy or phenolic functionality but insufficient to form 
gels in the anhydride-modified resin. 

13. The process of Claim 12 wherein the epoxy 

3 0 resin is used in an amount of from about 10 wt. % to about 

■?0 wt . %, based on the weight of the reactants . 
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14. The process of Claim 13 wherein the epoxy 
resin is used in an amount of from about 3 0 wt . % to about 
7 5 wt . % based on the weight of the reactants . 

15 . The process of Claim 14 wherein the epoxy 
5 resin is used in an amount from about 3 5 wt . % to about 

7 0 wt. %, based on the weight of the reactants. 

16. The process of Claim 12 wherein the 
anhydride is used in an amount of from about 0 . 1 wt . % to 
about 2 0 wt. %, based on the amount of the reactants. 

10 17. The process of Claim 16 wherein the 

anhydride is used in an amount of from about 1 wt . % to 
about 15 wt . % . 

18. The process of Claim 17 wherein the 
anhydride is used in an amount of from about 1 wt . % to 

15 about 10 wt. %, based on the weight of the reactants. 

19 . The process of Claim 12 wherein the 
dihydric phenol is used in an amount of from about 1 wt . % 
to about 90 wt . %, based on the weight of the reactants. 

2 0 . The process of Claim 19 wherein the 
2 0 dihydric phenol is used m an amount of from about 

20 wt . % to about 55 wt . %, based on the weight of the 
reactants . 

21 The process of Claim 12 wherein the liquid 
epoxy resin and the dihydric phenol are first reacted and 
2 5 then the cyclic anhydride is added to the reaction 
mixture . 

22. The process of Claim 12 wherein the liquid 
epoxy resin and the cyclic anhydride are first reacted and 
then the dihydric phenol is added to the reaction mixture. 



60638A 



-20- 



« 



♦ 



13. The process of Claim 12 wherein the 
dihydric phenol, cyclic anhydride and liquid epoxy resin 
are reacted in a reactive extruder. 

..-4. The process of Claim 12 therein the 
5 reaction is conducted at a temperature of from about 5 ) : C 
to abou: 3 0 0°C. 

25. The process of Claim 12 v/herein the epoxy 
resin is the diglycidyl ether of bisphenol A, the dihydric 
phenol is bisphenol A, the cyclic anhydride is phthalic 

10 anhydride or maleic anhydride, and the catalyst is ethyl 

■ _i_ v.- j_ i-'.i'.iopll'Jil J liLl O.'^ '__ d U ^ . 

26. A binder composition comprising the epoxy 
or phenolic functional polyester ''polyether oligomer or 
polymer of Claim 1. 

15 17. The binder composition of Claim 26 wherein 

the epoxy- tunc t ional po lyes ter ''po lyethei' ol igomer or 
P o 1 ym e r is react e d w 1 1 h a h a r d e nor. 

2---. The binder composition of Claim 26 wherein 
the phenol ic - functional polyester/polyether oligomer or 
20 polymer is reacted with an epoxy functional resin. 

22. The binder composition of Claim 2 7 wherein 
the hardener is an amine -terminated polymer, a car boxy- 
terminated polymer, a pheno 1 - terminated polymer, a 
multifunctional amine., carboxylic acid or phenol. 

25 30. The binder composition of Claim 26 

containing pigments, fillers or flow modifiers. 

31. Powder coatings comprising the binder 
composition of Claim 26. 
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